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J 

immmi^ rtgpwffiicjs u t a mmimf'^-r ^^^^ 

4: « c t i: -r 5 u ^ y h ^So 
1 ffi«<^> DTP -y h SBo 

ff®IB1i#@*li^. ±IBaBm*J®#@i±. fSiMicmm. 

^5ffl-r«ct^#«SJ:-r5M^^4iB^a?p:a?y 

«» ■ 

2IB«<^n>-l<^y h^Ho 

^gA<^|S^affi^#i::UTlBtt^h/i:&^iSfflfBiS¥ 
;V4: LTIBtt^nfcm^mB1i¥@i:. 



(2) ItFj^ 2003-44080 

2 

±tB» ^ ^ © V ^ T ^ n fd ^ 5> # ^ ^isss-r ^ 

±IBia«l^^Sti:^i/>Titffi 5 tifc±fBmS/ ^ iS'- V 

±sBfg^1f^^fig#©{-fe('^T^fiK^nfc^^^ig}^i: 

^itl^b. et,jai.^g^iSJg^±IBttaiLfc35:^0?S^ 
<Ob*^ft:T-fe« t LT±IB^?^^i^ffl3Pf«ti:frMJj:IB1t 
•r«iatt^J®¥®fc*«i^5 c: i:*#mi:-r5:S:^ir 

Cl»^^8] ±fam^/'?^'-:^oiii«t±, 5i^R?>V 

20 ;5ii«^7fBKo:S5:*|gSJ^Bo 

wjs^— UT^^wtcfatg-rs-^fBii^s«: 

:^^tfs^mmm'^mmm^7—y)i^t uTtait^n/cm 
mmmsEm^m^m^. ±saiaissij^#©«. ^m^cib 

■ffi^5>fJS?^±T_hfaB^!gl^!»»{ciB«-r5 c t^tf 

«^fc^*-r^f£;^^m^-r^«is«s#©^<ix.. ±ia 
^Bo • 

[»^^i2] ±ia^^^p?©{i. isnWi'n^^- 
^7faK<D3i:?MSS^ao 

±Bameii@tcfei/->TSif#^nfc^*^ e. ^^^MH-r s 
±iaia#igitx@tcfet/^T}*tu ^ nfcm^-- voH 
a«3S:^t©w;SM^*^iais?nfc*^^x-r;Mc . 

50 ^^fi^^58^1t^^fiKX@i:. , 
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3 

ii$ijfflix@ i: ^fii X. Ji i: t -r ^ X^tgil7?}Sc 

mo 

[11^18] ±mm^MmTMX'iri. fs.n-^?uay 
ixmmmm.i^^'^xmim^nrcmmij^tbm^y^^-i/ 



(3) #F;a 2003-44080 

^^ici[ii.xnm(DVi}^rct^mcm^-r^^^i:&mt 

■rsw^^z 1 fBiE<Dta®j«i*„ 
Co 0 0 1] 

. Male. m'm-fri^'^L.msimm.mm 

30 jS#ttTfTMtcS®-r^ad?-y h^ffi. Mtftc. 
[000 2] 

1 9 604p«?S*^e.T^^^;&V ^€»^<l±. X^lC 

3.l/-^-^!»5Mn;l?y h^<Dlillffla#-y h (Industri 
al Robot) T'fe-pfcc 
CO 00 3] AF^C-'^-h-?— fcUT^S^ 

llffi{J:felt«AWg«*3tSt-S||fflo:i5>y h<0Mf8A< 
50 5}<'y httiSsS:?), Ara<^)4S«i^'D«'^r^:^ffi^cfe^^ 
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5 

-O^ntc ^A?Sm^ Xl>± TAP^J^J a.i<-y h (Humano 
id Robot) m(Dm^W}a:rs^y hii. BEJcUfflffc^no 

[0 0 0 4] P^^i!ja4^>;' ici±, rgj ic^ga 

[0 0 0 51 ii.gi5*^e>iz»Lfc^^^MllUTS: 
[0 0 0 6] m^(D=^^mm<D^mx'ii. mm'o^'Bt 

■g-sns«:&. mwm-^n^i)>. mmx-^-^^^^o 
[0.0 0 7] rdta/ilj fci/^^ms^fi«Jtcfcsi:> rjc 

[0 0 0 8] m^^^mt^mmm^-mmnt^rcib 
^^■r rpLu?ijj i:*^WfS#ite.nfcttDT*fe^o p 

LU (Phonone-like unit) tU. ^mmRlfWffl^ 

(PLu^j) tL.Tjgji'sa-r^ct^^-e^^o 
-'[0 0 0 9] bfc^^oT. mmm^9icmm^mmt^ 



(4) #M 2003-44 0 80 

(5 

ia-^^-5^i:i'^^c»t±. rjksiilj Tk i t a s h 

I nagawaj t^^vBSi^.. m^l£. ^—^—i^m 
CO 0 1 0] ^(Dfctb. a^-v-y h&m<Dj^^lfC^—:t-— 

xwLm\^rzmm(D^m^'^^mmL,x^'^mm(D p l u 

?lJ^»5:75tetfe^o dO^&s iff—^—i^'Ef^V (ga 
JO rbage model) ^3ifflUTl2SEbTl/^So ^—^—1^=^ 
"fjUillt. 02 0 (a) Rtf02O (b) IC^-tXv 

[0011] iJesfeO^^^^^BT'tt. 
;l/5?r jiffl-r ^ c i: {c J; o T. ^^{Cct 

20 -So 

coo 1 2] fc/£U CCT' r^^j t rpL.uj i: 
BtSiBlgcDm^fcUTIiefflbTfcf). rPLU^FIJJ 

m^<o rpLUj 5b^Sl^?nsc:i:T-«lfigsnfc# 

[0 0 13] 

X. mmmt>m<^^t^,^^CK^ti'&^rz.■ 
^o 0 1 4] mc. hmmic's^wm^m^Mm 

(^^aD t<oms&i)mnx\,^^nmrfx-^^ti?> 

[0 0 1 5] *i*6<»c. m^i£.. r#fcL.**^t>j 

o tsu na no gaJ-fTi t^s na 
40 g a : J <Di:olc r^ftVfiii^p^ t3^<WbT^>^ 
3b\ |Bj— T-l±:^V^ P L U JlJt UT^m^nS C 

[0 0 16] S^brcAJ:ttSiJcDAA^iRlcmi§>&%WU 
50 TV^/fciiLTt,. :x—^m(0^'S<omiJ'^ r*fcU**^ 
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7 

Co o 1 7] ^fc. ^^nm<omM^:$c^ic$^^i.rm 

^^aftfc LTt>v ^^t± Thi totsunanoga 
CO O 1 8] Ml^. c:oJ;-5lc:*f— ^— i^*7';l'{cJ;o 
r<ifi«;g:a-rfS>+t±4-Hil + T'-r+*-'J <75J; 
c i: t±:x— tf fc i: -p TiSto Ui/'>o 

tool 91 ^<D^^:^^m<Dmmc 

bfc^^^ C flDS:^:©^^ t u T^gi-r S ii J: -o 

<l©S:^©%#t UTIgfMtJi^^t- SftiS^rUfi^? 
CO 0 2 0] 

ft=S(Dx^ii^rct<oMmmmi}m^mmmmmti.xsim so 



(5) 2003-44080 

8 

mm'^r—yMcm-^^^xn^i.. n^-^nrcm^o 

So 

C0 0 2 n co<i:^:&n.i?-y h^Ht±. mmmw.^m 

m^^^mcisx.^x^m.znr^^m'^WLmh^^mm.^ 
m\^^^^xmm^ntc^^<o'^wxk^hn:im.\^. mi> 

u*-fc-^fe5 1 tx^wmmmmmicmmicmm 

C0 0 2 2] CtlT'ittti:. m^/^^— 
CO 0 2 3] Sfc. *fiB^fc^s3S:^it^et±. 

t . tcfe V ^Ta»^ nfcn^*^ p.xm^-' < — 

^nfcm^-' ^^f^ >'«>ia#A^ ?>»s? ns«^ d 

^mmm^^mic^^^x^-iEtLfc^^m^fSimt 
'sn^sM^mc^^-^xf^m'^nrcm^<Dm^mi^ n^it 

CO 0 2 4] c:<oj;^*X^SJ^Bt±> H«i^il#® 
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9 

[0 0 2 5] ciix'mc. ^^^^^—zy<Dm»ii: :ic^ 

CO 02 6] SlE^WlC^S^t^^^tett. «^ 

^m-i£nrc=s*'^^^^mM-r^'s^mmxmt. mm. 

[0Q2 7] <l©J;-5*S:^lifc35^j5fefcj;nti> BflS^ 

Co 02 8] c dT'ilffc. pfi^f^^—zy<Dmmii. s:^ 
Co 0 2 9] Mtcv *fg|§te^«i!jaiyai^^i.tt. M 

^m:$rirc=^f)^^Mi^^mmr^mwm^f&mt. mm. 
sim.-^nrcmmmm'r-zrMzm^i^^xit^i.. n^t£ 

m^wm.fiim^^^^xvm,^^rcn'fi<Dm^m& t ^it 
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10 

[0 0 3 0] ccT'#{i:. m^^'^^—y(ommn. 
±a®*jffliy a if'^i.^tmmmctmhxm^-t^^ 

CO o 3 1] 

BT'feSo ClOnd^-y h^B«^ <P^^< ttilMtt^m^ 

.-ra.i<-;/ h^Kti. 4S#f?^-i'y<0P^i(ja.i^-y h 
[0 0 3 2] COajjC-y h^B«. ft]SiK^©flfe«^)B# 

I?) tciscTffi6-e#^a*\ 4S*fi^oi&!&*i^fi^-5a 

CO 0 3 3] .<l<Da.i?-y h^«i±. mc r^^J ^:^bfc 
J^f4:-p^»J. ®gp, BH<*gP, ±)KfP. T)Rg|5. R^gP^ 

T g « t -r « Kff^ Hi -e # « o 

[0 o 3 4] c:coa>i?>y h^Bi±. jSB©4*iR^®flK-7^ 

~^tvx^m-r^rcisb(omm^. mm<o^^^m^-t 

(Charge-Coupled Device) ;^7>< •^^{^ffl'^^o 
[0 0 3 5] :^mM(DJBmt UT^-rn.i?>y h^Bli. 
ia«sMSJ^BS.l>*#?^^SB^{ix T t> . C C D ;^ 

7?) xtb ^ t vx^^mmmMmicmmic95m.-r^ z. t 

[0 0 3 6] IJ^T. «fi!tMi;bT^-rn.i^';/ 
50 [0 0 3 7] 5js:^SSOJg^T't±. n.i?-;; hg« U±, 0 
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II 

2 <DHU^£:&ti:PgR:xz:'y h3A. 3B.3C. 3D*^ 

Co O 3 83 Blt*a5:3.::i>y h 2 tct±. 0 2 t^p-T J: V 
tc. CPU (Central Processing Unit) 10, DRA 
M (Dynamic Random Access Memory) 1 1. y^^y^ya. 
ROM (Read Only Memory) 12. PC (Personal Com 10 
puter) 7!7— H-r^'^'— ^x-fXlHlKl 3&1>*«-^MS 
|5I% 1 4 *^rtgB/^>^ 1 5 «:i>LTfflS»cSl^^ns d i: 
fc J: t) J^^^rnft n V >« n — ;l/gp 1 6 i: , c <D a ^ y h 

^Hi<of!i:^jii:LT(D/^-);x'j i 7 ttmmi^nri^ 

[0 0 3 9] jggC:3.^-y h 4 tcli. ^r{.g|5<D«JJi^iS^-r 
^fttb<0 CC D (Charge Coupled Device) ti:^=y2. 0 
fc. ffiffl#3b>?.<0 rMt?5J rPP<j irl^^ofcl^jSfi^ 20 
!S:®#*^lt{c J; 0 Sit fcff;'3^^tB-r ^ fc:i6cD ^ -y ^-fe 

/j:46<D^^-fe V9-2 2 i^. ^rl.ggg;g:^§-r^fci6<DV-i' 
2 3 4:. qi^l&^03^^*W:^-r«fci6©Xlf— * 2 
4i:> Oj}?'yh^«l<D rgj (cISa-rSLED (Ligh 
t Emitting Diode) (0^-ii:^) IF^^m^fiLSfc^n^ 
niBB^nXt^^o C C D*p<'7 2 Oliv sigP:?.::^'^ h 
4 «D[Ri.< :^|qi{cfc5«¥«:^RiT^<oS^TSIR-r S c: i: 

[0 0 4 0] -y h 3 A~3 D©Mi5g|J^>, ^ 50 

pgpn.- y h 3 A~3 D i:8Hi*gP^-.-y F 2 fccOBI^gP 
^J-, ^gPaLC^-y> 4i:Pt*:gPn.:^-y.h2fc<Da)^^^)-> 
j^gpjn.- -y h 5 i:K^5 A t:<DaMgP:«-{ct±. gSiS 
St5^-07i'^3.x— 2 5 1 ~2 5 nS-tfiJ^T^V-^g P< 

— 1> 2 6 1 ~2 6 n jb^^-n^'nffiia^nTv^-So T^=f- 

slOL—^ 2 5 1 ~ 2 5 n li> CT^lf X 1?-— 5l?*~ 

XL - -y F 3 A — 3 Djb<^J®ISnTBaiCDiSf&, SKV^liSj 

[0 0 4 11 cin&^ijiS-fe:^^^ 8. An^-b:^-»?-i 4o 

9, -Jfy^-feV9-2 U ag^-t::/1?^^2 2. V-i'^'23. 
XVf— 2 4 S.tf^-1?'rV->3 — ^ 2 6 i ~2 6 n ^ 
iDSa-feV-y-MtftcL E DBit>'^Z^^3.a:— ^»2 5 i 

~2 5 n t±s ^n^n)t*js-rs-'N:;'"2 7 i ~2 7 n 

• LT3Vhn-;Vgpi 6 Oft^jaSlsI^ 1 4 tS)^^ 

n; c c D;*fp«'7 2 os.tf-'^'y xu 1 7 ^n^txfi 
•^teSiHiKi 4 titjgg^i^^nTv^^o • • 

[0 0 4 2] «^iiaaiHlES 1 4 tt. ±^OS-bV9-*^e 



20 03-44080 

i2 

DRAMl \'^<Dfk-&'^W\Z.mM^m-t^r. SfcM^m 
iilHlgSi 4«. c:ni:i:fefi:/<:-y7^'J i 7 tx 

cn^grD R AM 1 1 rt<Dm^ffiBtc4&|fl-rSo 
[0 0 4 3] C<0J;3tcLTD R AM 1 1 }C<Slfl?nfc 

?l±. C P U 1 Ojb^^^njJ^^y h^H I 'Dlftf'f 

[0 0 4 4] C P U 1 0«. ni3?>v h^B 1 cO®Jli7!)^fS 
X^nfc^DRg^c^Sl/^T. :7'5-y->iROM 1 2 tct&lfl 
^n/'cMSST'o^^'^A^^^ttiUT. DRAMl HcIS 

ifl-r«o xii, c pu 1 oi±. 0 1 tc0^b^«/->fl0*^a5 

=L—v h 2 O P C HXa -y htcS«^n/c4^»f*^ 
tUSB, v^fc»^;5p{^'J;*;— F2 8{c^S^5 

n/t^JSii:^D p c F-i- -^^—-y x<r 

1 3^:frUT^*ajUTDR AMI 1 JclS*fi-rSo 

[0 0 4 5] c P u 1 oi±. ±ac»J;^fc<i-^*!ia!5isS 

1 4 D R AM 1 1 {CJl-^ISIfl^n^S-tV-y-T^— 

[0 0 4 6] M(C. C P U 1 O CajfiM^^i: D R 
AM 1 1 {c<S«^bfc^JS|i:/o^>''7Ai:tcS-:5<f7«J^?^ 
^-r So C P U 1 0 ti. ^^}*^mfc»':5v>T7 
o-X— 2 5 1 ~2 5 n cr)cf'A^?)i2^i;-rS7'^^iX 
— ^f^SES!l-rs<li:tcJ:oT. mif. pgp^— -y h 4 
/&±T:£feti:»i7b^bfc »3. KMSP^i— -y > 5 0MM^!6 
U rc D . ^Pg|L=L- y h '3 A 7!tM 3 D :grSg» U T^ff 
S-&fct)-rSo CPU! Oli> <e^SfCjSCT^^ 

T^-^^^fiKb. il^JaaiH]!^ 1 4 ^:n-LTXt!-;«7 2 

4icfii^e-rsc, Sfc, cpui bi±. ±3Scdle.d©jS 

[0 0 4 7] ^fc. C PU 1 Oi±. ±3^©J;-3tca^:-y 

h^g^wtc^jai-rsajti^tc. ^-rsjiteessp 1 i 

0^*^?><3Dg*telSCTa.i?-y h€:i&fiF$-l*«o . 
[004 8] c:tT?.<0a*6^«fiKfcJ;c.T. a.i^-y h 

[0 0 4 93 MtC, D;p-y h^Sl ^Ufe^^i: 

vhn-;i/g|ji 6fc; lasi^pi^asi o o^«^tv^ 

So BB^^^^aS 1 0 0 tt;.' 0 3 tc^-r J; d'tCs jl*fg 
WSgP 1 1 0 fc. 1 2 0 ta:ti^gP 1 3 

Oi:. H^iasA^iSeP 1 4 oi:. ^^tf^^gpi 
5 0 t^WUTl/^So ^^^fflMfcli. 0 4 ic^f 

r p L u t ;&I2S bfcT^— So c: €>»»^ 



13 

Co 0 5 03 m^wm^i. n^^^ 1 1 ott. v-ri^ 2 

coo 5 U e^^^gPl 2 Ol±. tfO^tS^JtfS 

gpi 2 0». MfiJcWfCtt. ^?&^aiffl3^#l 2 K 
tx;!/ 12 2. mig*x;l' 123s #S^«fgi? 124^ 
*^e.*-So ^S^*TgPl 2 4T'tt. l^tCitJg:&#t!S« 

m^m^m (l p o . iss^-ux^^ (f f t) . 
/^^/hv<x7-f;i/^ (BPF) if*^ffli^e>nso 

Co 0 5 2] ©^^^ 1 2 Oti. mS'tT^V \22h 

afg*v^;l/ 1 2 3 i:^fflv^Ts ^#^^#rgp i 2 4 T-^^ 

#J*fcUT«. m^ii. Kn^/l/=i7^-T';l' (Hidden M 
arkov Model : JKT. HMMtlB-To ) l?jb^fflt/>6tx 

CO 0 5 3] HMMtti. tt«»^6i^i:J1^5SaMSt 

So • 

Co 0 5 4]\§»^t';K±. (FLU) . ^115. ^ 

e5#fitt?$.5o *Bjaii#-Zrl±> WHtPLU (Phonone- 
like unit) t^ES'Jb^i/^T^fflLTV^^o fS#^n . 
fcg^li. (PLU) <pffli^-&t)-&.(PLU^J) t 

Co 0 5 5] HMMfcjcmf. c:©J;dfi-fllfiSc?nfcS 

iitv^'i>2 2{c^^^xwLn\^tcmw(D^Wim%mh<D 
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;i/i 2 3 h^^mmmn^ i 2 1 t^^^uffl^n^, 
ig^fflsf«i 2 1 ttt. vmnf^h^^^wm^m^t 

:r;l/i:LT3^LfciS»T*fe!P, alS^-r;H 2 3 tli. 
Co 0 5 6] tiTti:^-r{?iJT-{±, r#|Hj tti, igiiM 

. ;i|J 2#^i;LTaoTfe:^t):&V^o rjfc 

p^jiiiRj rdfcajiiiR«ifi:T-r*:'j ^^-t^ix-n 

CO 0 5 71 $fc. *B^*i»T't±. m^U^i tit. 
Co 0 5 8] mif. r~^3t)^e,, ~^^T*J 

^Si•5»^^cov^T#^«o c<D«-&. s-r. ro (if 

5) J ri (V^^) JO • • • r24 ((CCf*^<tA/) J 

tv-^pm^fcx (c) J • fA^e.j) • r^T'j fct/^ 

. Co 0 5 9] r (^^;&a-r*®) j . r^j . 
30 . r (®c^^:^-r*|g) j . r^j . r^T*j 

fcv^-5Smp^S^x;l/i 2 3*#5§-rsci:tJ:*o 

CO 0 6 0] c<r)^^^i^fflS» 1 2 i.i:l-^^-r;H 

40 CO 0 6 1] ^^IgSISaatcfelt^xnTiOttWti. © 
@^-7';H 2 2tc<i:oT-§-x.?,n^©SW^Xn7i:. 
• Sg^r'7^;l/ l :2 3tC.t-pT^x&n^Bme*J^X3 7i: 

Co 0 6 2] Wl§W^;^37i:{3:. ^J^(f. S^f S n 
Co 0 6 3] Bm=^¥Mt. -Xm^Pni/'^yUmc 

50 m^^^ms&r^i:A9^ic%,. (M-m^h 



75 

[0 o 6 4].0»j^{i. m^^mtmm'^mtb. ^nic< 

ffti: r<i<6iS> + l±+ifilJ Ogi^a*^ffljKUTfc< 
Co 0 6 5] mt!^^ 1 3 Ott. ?*ISeE|gP 1 1 0*^ 

jsf^wif^-'^^f— :>'^^fi!tbc pu 1 oicm^iitt> 

[0 0 6 6] iS^MS^Z^^gP 1 4 0 tt. C C Dfj;^ 

v-r— ^»^— 4 licit. o-e)*^*> fj^ij-f-. m 

gijgpi 4 oii. C C D;«7><'^2 0*^t><DA:^ili^t3t^ 

Vf*— X 1 4 1 fclS*flSnT</-<SH^^^' 

[0 0 6 7] M^if^^fi^gpi 5 0 it. m^wmscf-m 
1 4 ox'WSM^nrtx^mcn^^t^n'mmm. o 

ti^-5^»<5«^^u p L uyij-e rk i t a s h i 

nagawaj tV>d^^<DU*^fc (gS^Ji??) ^afej^f 

[0 0 6 8] mmm^m^y'--f}i^ i 5 i i*. 0 4 icn^ 

[0069] ia#MS:sfc^l2i^gP 1 4 o -e^p^ n/c^sc 
^iii^c<Dr—zrMc'B'knxi^?>m^ii. ii<07—y 

1 5 ui. ^^mmmmm 1 2 1 ti*^ 
[0 0 7 0] CTfflSf»oga^{ci±. Missjs^isie 

•^5aS±OSP-&t?±PS7!)^fe5 m^i£G7i5 5 3 6®) 

t\ ^mu^&^y'—yji' 1 5 ncit^ti^<Dmmiiit 
.I4r-:^;i/i 5 1 it. mtDwmmmti'f^mmT^^ti^ 



(9) 2003-44080 

mm:fx3 L^mx^mfEtixt^^^mmm^mm-r^n 
tiiX'^^o 

[007 1 ] 1 5 2 06 {C^t" J: 

[0 0 7 2] K^J^f^-^T^— 1 5 3l±. 2-:5<ot— 

[0 0 7 3] ft#Wfci±. S^fWcM-rs^SSiJfcJi. 
r - • r- • • xv^j r- • • fe— j r. 

20 ?ns« asoMstitii. m«x ra/iipj 

TL^jb^to (Siil) J i: r<-^ (p) j tcDig^A^P.^ 

i&t^m^ic. r<^j ^pe,iJ-T r<'-ej tc-r^MiiJ 

-rs^^^^iJ-efeSo tW^Ltf, "take" ic ^"r—^S t 
30 tf^^om^M^^n^l^. "ke" fC*fLT, r^/j 

[o d 7 4].:^jc< vmmnmicmmMm^&mrr^m 

(omm^. mi^m^^xmi^mzmm-r^o 

[0 0 7 5] a-r, Xx>yyS 1 fCfet/^T. 

mat. mtf. o45-yh^sit±. :x-^im'r^ 

[0 0 7 6] X-r>yr^ S 2 fciot/^T. n.i?-y h^H 1 

1 <oc c dj!j^-7 2 oossfcJi^-rsgojg^Rif 

y h 1 *^$^lc J; TJi^5 UT J: ^ fc> 0 
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iy-fiS^l . VkitashinagawaJ ^OMn 
CO 0 7 7] XT-"y:?^S SfCfet-'T, D;i5-;/h^gl 

■r5;^xy:/s S'xirJttfo -r^tD-s. 

[0 0 7 8] «U«6fCx 3S:^S^03?i<D^tC-CH,^T8i 

C C D ^ 2 O {<:fel/^Ta#2 n/cia® HcD J; -5 ^ 

4 Itca-cJt^T. (OC R : Optical Characto 

r Recognition) f-So CC-e. S#®S:S5:*t2iiai5 1 
4 oi±. S:^l2iD^«<oi^*^ 1 o^^g^Oiia^>*t,^^ 

Co O 7 9] i^VT. X-r-v^S 5{C43I/''T. asj?-;/ h 
^@ 1 fcfett «f8««^Sfe^gI5 1 5 0 XT^y y S 4 

C0 0 8 O] X-r-y^^'S 6fcfel/->T. OjJ^^yhSBl , 

*^-a»?o*©Ji^«. m^i-ysii. oo 

COOS 1] Sfc^ SI^OL*^fc (^^7?) 

..mtso. ' . 

[0 0 8 2] JX— rv^i,>x.J #coj2:;S%gtt/'c^ 

CO 0 8 33 JjUifiDfti®cJ:oT^ Sfi^moM?»^:6t 

SLfc^. 7.7-^-fs 7\zm^. mn\.rc:sc¥^\ii^<o 

mmMmntxmwmnmic^m-^. mmMm^ma 



(10) !!fBg2 0 O 3-4 4 b 8 0 

i« 

CO 0 8 4] —ys. X-r-y^S StcisV^T. 9**^5: 

CO 0 8 5] mwmicii. :iii^wm<Dmmf3^^mM-sti 

77) fc^sfe^-r^o ccoic^icbT^&nfc^sst©^^ 
(ovii^rc m^ys) t-^-O'zsicisi.^xmm^tzzi.— 

'>fi}-^iE><D^^t.^^'y=^>if-r^ci:lcJ:^X. ±^<D 

CO 0 8 6] X^iS^fcfcfetC^sSA^fccfc:*^. XT- 
>yys 8^c^oV^T. a>i^-y h^B 1 fy fettSH^MSX 
1 4 0 1±. C C D *r>< -7 2 0 fCfel>TS«»5n 

1 4 0 ■^^mm^m<D^ti^ i otcig^ 

Co 0 8 7] W>^X. Xx-y^S 9lCfet>T.' n^>y h 

-mm iic^i-f^^^mm^^^i 5oi±. xx-vt's s 
. Mvx¥^=s<Dvi}^rc m^ys') *Ht#?ns6 ^si^n 

. CO 0 8 8] ^tc. Xx-yys 1 otcfei.>T. S:*5>Ji: 
fcia-To mifv CCD;«7;<^2:0tcJ;-pTJS«$n/'c 

40 ^^T. rdta/iij i: rjt^iiij <o2mK>\r-mmm.fct 
-r^o ^F^MSi^^gpi 5 oi±. rjtp°n;iij t rjts 

CO 0 8 9] xx-y:?'.s 1 1 tc^fet^r; Sf^#mffl^il 

50 gg^lS^T'feSo fTJS»Sffl^iSfflSf»*^^2n^ 
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•y.ys 1 KDWMrHi. ^g5^>'/1^;l'*^|BI— TfeoT 

C0 0 9 0] 08T'tt. c:<i{c§®^nT»<^-S3*^ 

(2-ocD rit^a/ilj l±SiJ#i§i:^^)i:&-r) o^-A^?.. ^- 

[0 0 9 2] JiUi^bfcftiafcJc-pT. asl^-yh^Bl 
{±. 1 2 1 ^cSH^t^t^Tt,^«:^,^#g%ST 

[0 0 9 3] ±SL/'cXx'yys 5 S 91?(D 

[0 0 9 4] S-Ts XT^v^ys 2 1 fC^Sl/^T. B^Ma 

:S!c9=^gi5i 4 oitj:-3T^2.nfc::i:^?ijft^i5iS3S:^ 
r-j ^^OjgLta-^ r/?.-j l?fe#tro 3i:*?iJA'{g 

[0 0 9 5] — T's 2 1 ^cfe^/^T> H^MS 

Sl^^gP l 4 0 tCi^T^$nfcA^J*<<5^&A^ 

T. ^co3S:^^j*^migK;?^Ml4x-r;n 5 1 tc^sn 

[0 0 9 6] it^?lJ*^*g^?>iM14x-7;l' 1 5 

S 2 4) o Sfc. #g^3)tSi4-r-:r;H 5 Ucmm© 

[0 0 9 7] -Si.^mtf'm^mi-m^T-y)^' 1 5 i tc^ 

S • ^SiJ«/hS. ■Xm^¥^-:f)V 1 5 2 {cS-:5< 
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[0 0 9 8] • ^^fiJS«^hSi;tt. miiK* 

MSt^— 1 5 1 fc$^n5mii^?lS(ffl^-&t>us 

io Si/^msgA^-&SnS73;g:@$fe-rs (««-Sj^) A\ J: 

[0 o9 9] ^fc. -x^m^^r—yjvi 5 2icm-:3<m. 
\^-X'¥^Ht—~7)\ 1 5 2 A^e>if*{s«^ro#-r stj^s 

f^So m*:©^^. loO}||*»i:t±«3S(D0g*<g«A^ 

[0 10 0] i^V^T. Xx>yy S 2-6lCi3VT. ±3S<0 

nfc:K^{g«A^^^^<oLA^fc (K^:^) ^sm-rso 

[O 1 O 1] X-ry^/S 2 2. Xir yT'S 2 4. Xf- y 

:/s 2 eo^n^'noxe^rSfco^. m^mic^ x-r 

50 So 

[0 10 2] ^ZLX\ wmm.Hm/\sL7--f)\^\ 5 uco 
. \^xnm\zmmt^. w^^sfflss 1 2 1 \mm^m 

rdtslilj ^"^^wmnmi 2 1 (ciiitagSlbfcfcL 
40 -^A^t,3^{t^;g:tf-^bilUfc»3 LT. Wg^x;!/^ 

[0 10 3] *-r.. -gn^T^^Hc-^snri/^^o^^gfc 

<*59]m>ti/^^ ^^xS;&#ttSo mM^T';i/ia±< 

mim>hm<Dwmh<DT&mw^m^\^x^<.o mm. 

mmh<ommmi. <*.^>:i:.m>mmii<omm 
^A^e.«»-rso • 

[0 10 4] ^•^Xtti. mm^SrSSatp^MtttcLfc: 
50 A^-DT^^lRbfcfeOT'^-So X^tCbfcA^oT 



-11- 



21 

[0 10 5] m^^-x;i/jci±, ^mm<Dmmmm?M. 
•r *^t> D ^ ^ xf^oamst^-^ ^ x i: i: <ds 

Co 1 0 6] fr^ssig^co^^T^.. iff^i'^xtcs-r 

[0 10 7] ±^OJ; -5 i:*afgffl^f*;I/THi. 

■So- 

to 1 0 8] bfcjb^oT. ^^^lllci^^^^fcfe 

t/^T. tie*, HliT-*-pfc^^^X=Sf^*^ ^mzKtSX' 

• dtX^ r<Jtt:S>..<@:©:SP>. <iR«>J <D 

[0 10 9] -sc^^^xit. -3t^-roisii-rsj;t) 

[o 1 1 o\ u±.<Dmmx'n. mnmm.^cis^f^m'&f^ 

• *V ±abfci:d{c:Si:^ (.:ScfW ?%if4:<ojg 

. . T*#^<, (1<D«^{±. 0Uc^bfcS*W'S:^fig»cAn^ 

[0 111] dOi-^it. m^/^^f-^^fcbTX^JUfi^ 
. ^^tetmoy- ;^^c^^^SbTfl$<Db*^Ac^:v;^:^^- 
T'^SJ;5^^:■ri.^:^:^^<l;^?. p^^y hmmt)m^i3^'^ 
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[0 112] i:ei5T% *^Sg©ff$^J:bT^-rn.-K-y 

ROM 1 2{c<S*fl^nT43D. O'-K-y hSHltOtti^S 

[0 1 1 3] 01 OtCfct>T. v'-'^-rx • U 
'l'-\'3 0«. SiJffll7'ni'-'7A<D«Tffi»{Cfi[Bb> 

y h 3 1 *>efiSfig*nTV^So COH^x ^x/^-fX • 
K^-l'-'^ti, CCD*pf^20 (02) 

[0 114] Sfc, x:3:r^y'^y^'^)—f^-:^fi;>j,i7 
h 3 2t±. -r/WX • Kvf'/^ • W-V3 OORTfeS 
tcfitBU ^^{f±ato§«-fe:^lt-^7^^3.x-^?2 

• a.-}?y h 3 3 i;. «ai<O^^K.#^©S-r 
h'>x7gfT'^^>'^y— i^-V 3 4 facDmo 

/WX - H^-T/^ • v;^— i^-f 3 5 i:. P5}^«y>^Sl 

:J?>y h 3 6 i:7b>e.«B!c;?nTI.>5o 

[0 115] -v^— • ^^-^xi' K3 7 ti. 

x^ h • V^— i;^^ 3 8S.tf-9— ex • V^— 5?^ 3 9 

50 t±, ^yi' • 1t— • :t:/>?xi' h 3 2. 5 F;l/ 

• •J'xT • U'-Y>4 0, S:tf7::^y^r— i/aV- W-V 

4 1 ic^^ti^^vy h'i'x 7 pcoei&jf s^T^ws-r 

5 y 7 F X 7S¥T'fe . -^-- ex • -VJ^^— v'^ 3 9 
tt, ><^-U;«7-F2 8 (02) tctSJfi^nfcn^i^i'H 

. >yr-CMctm-iEtixi^^^^!t-zri^±if \'m<ol^m.m 

^{cS-:5^^TS:i-:/5^x F ©g?i^igrira-r 5 V 7 h 

x7Sf-efe«o 

[0 116] 5 F;l/ • ^x.T ' W-^4 0t±v d4?x^ 
y . ♦ 3^:/s?x ^ F 3 2 ©±/6t^tcfi[eb, H 

|g^ii«:r^vy F>>x7l¥*^?.^fi!c^nT^^^o s 

fc> 7:7"';^— v'gV- V-l"^-! iti. $F;b- '>x7 

• W-¥4 0<p±fiUStcfitBU SMS F;l/ • 'J^x7 • 

w-ir^ o^M^-r^^y^ F'>x7gf{c<j;oTtoa^ 

n/cjaaiSmfcScJl, vT a -y F 1 <DtT»«:8il^--r 
5fci6<Dy7 F>>x7P*^?>«fi!t^nTV^So . 
[0 1 17] ^fe, 5 F;!/ • 'i'x7 • W-\'4 0Rtf7 
yuy-i^aV- l<Dftf**y7F!>i7«fi!t 

*^n^n0 1 1 {c^-To 

50 [oil 8] 5 F;l/ • •>x7 • l^'r-V4 Ott. 01 UC 
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^•ri-7(c. s^^ttiffl. rsAi^tHffl. m^-^^^m. 
"^^^m. wmkmm. ^-y^-tv-y- 

O'-ssmsii^xts-^-^i^T-^f i^7.zJl/^'<.—■^lc^^P3L— 
d^-ffl. ^-v'a^S^ffl. ^fTffls teaaifftffl. LED 
j^S*TfflRtf^lf*ffl<DS«^MS^-:^a-;l/6 1 ~6 7 

[0 1 19] ocD^m^5aa^-:^3.— ;l/5 0~ 

— • n;a?-y h 3 3{CJ:»5 DR AM 1 1 (02) A-> 

CO 1 2 0] A:tJ-tv:^X-<l5^X3V/^— :5f^^S?a.— ;i/ 

taufcj . rin?e,txfcj , ^Bp*^nfcJ . rK^y© 

[0 12 1] T:/';^— 5^3> • W\'4 1 (±. 012 
^^^a— ;l/7 K #S-ti^a.— ;l/7 2. ^f»^^7;;V7 3 

S:tf*^^rT^;i/7 4<p5o©^i^aL— ;i/*^&:Pj^^nT 

[0 12 2] fTl!l€^x;V-7'r7-7'; 7 OtCli. 0 1 3{C 

.r?g®a»-rsj . mm^^^}s.■r?>m^^ \ mm 

CO 1 2 3] ^LT> c:n6fTift^-r;Ui< ^ti^tiA 

*^^-r;i/7 4.^c^^f^nT^^^^^J^:^■r 
ni^^u: gii^m«:ff««g5^^-s^i^;i'7 1 ictH* 

[0 12 4] *i3. dCDHSSOJ^SO^-^. 
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orj:\-o<o/—\^ (mi) NODEo~NODEn:6^c> 
fficTDifO/— KNODEo—NODEn (CS^f ^;^)^^ 
FNO D E o —NO D E n IcfS^^^-t^T—^ 
A R C 1 —A R C n I lc?t UT^n^'niSS^nfcSBJ 
p , ~p n {cS-:5V^TEf*e*Ifc9iS-r5#PSSt*:t 

Co 1 2 5] ^nm=e7'Mt^ ^n^'nis. 

Otrib^-r/l'^J^fiK-r — KNODEo—NODEn 

{c^n^nMf5^-&T. c:n5>y— KNODEo— NO 

10 D E n 1 5 JC^-r<t ^ ^iftffijgi^SB O^rWLT 

Co I 2 6] CKOtt^Mi^as OTH±. ^Oy— KNO 
D E 0 — NO D E n {cfet,>TS^^f^i:-r§A;^-l''~<> 

CO 1 2 7] LfcTb^oT. 0 1 5cD4^ffiS^S8 OT'S 
Snsy— HNOD E 1 o oTti. T.-p— ;l/;S:^^(ll (B 
20 ALL) J i:v>-5^i^5b^#x.e.nfci#^fc. 

.l^«fci:fe{c#x.?.ns^<D5}?-;l/0 T:^^? (SI 
ZE) J ti^ ro7!3^?.ioooj (D^mr-^^ct^.. r^s 

@^^ta (OBSTACLE)j i:V^^ |g|iM*A^^X 

Si^j^T*© rssM (D I s T ANc E) J *^ ro*>e.io 

C0 12 8] Sfc. CKOy— KNODEiooT?l±. ^ 

.50 Wlc#»g-rs^mtx;U7 3S.T>'3^Hg*'r;l'7 4tc^n 

•6s iS1f^7';l/7 3 fc^^nfc rstf (Joy) J . 
rmt (Surprise) J eu<ti: (Sadness) j 

[0 1 2 9] ^fc. *e^^S8 0TH±. rft6oy-K 
^(om^^^ (Dmitcjsif^ TM^^fey— Fj o2?ij{c^ 
©y— FNO D E o —NO D E n *^^)g^T?^5y— F 

. T<D^#*^JISo Tc t ^{cSi^l?^ 5 «*^<D^y- F N O 
D E o O D E n 'NOSi^^*^ m<Oy— F-^Ojg 

O/— F N O D E 0 — N O D E n {i:®i^-r«[^ktBt|-r 

F'N^SSqSi^j ®fiifCfefrtS^05t^©aJ± 1 0 0 
[%] fc^oTI/^^o 
50 CO 1 3 0] Wfc^^oT. 0 1 ScOttffijg^gS 0-^S 
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^ns/— HNOD E 1 0 o X'ii. 0!lx.tf T.-J-:— ;l/;gr^ 
a (BALL) J U ^-OjP— rs I ZE 

#K.?.nfcii^tj:i±. rso [%] J ©6t^T* ry— FN 

ODE I 2 0 (node 120) J fcS^T'^v ^<?3fc€ TA 
CT I ON IJ cDtTKlA^ffl^'j^n^Cfct^So 

CO 1 3 1] ^mty^Mi. ^n'enc<ojiivf3:^m 

®i^«8 0 i: LTia^^nrcy- K N O D E o ~ N O 

D En>!)^^Ofe^*^SJ:d»cbT:^^^nTfe»?. A* 

A<#^e.n/ci:#i?tc. j^js-rsy-HNODEo-N 

• Co 1 3 2] Si 2lZ^-mW}^^^=^i^3L—)\/7 1 

fff!i*.x;i'-7>i':^^y 7 o<D^Ti&^r;V*^6^n 
«r^?T-r'<^go3vvK OUT. !ln^^^^63•T:xK 

[0 1 3 3] Sfc. fi^lft«g5^^-:i^a.-;i/7 u±. W» 
*fig^:f';U7 4 tca^-r^o 

Co 1 3 4] ^S^rS^i-;!/^ 2i±. A;^-{rv> 

E [t i] = E [t] -f ke X AE [t] 

Co 1 3 9] ^^)^«^tH:tHr^v-r-;f i'J^n 

[t] iciz^nBM^^^. Jmr-^nrci ti^^r^fcm 40 

Co 1 4 0] cc-^. Hi:^j-fe-vi'-r'f i'i^^nv/^— 
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Co 1 3 5] ^LT. ^S^-i^i— ;l/7 2l±. C:<Ol2^ 
iemS.tf^l6tJ^^*->'3.-;l/7 l*^c,<r)a^tc»-^»,> 
T. rPpTb^tifc (Pfc^nfc) J fc#tct±^©?T»l®fg?l 

^-V^^-^y 7 otcfett«5^fS-r^tfi[)*7'/KD)t*fS-rs 

Co 1 3 6] fte;^. ^W^v'/U? 314. rsD' (Jo 
y) J > r^b*i (Sadness) j . rsgi? (Anger) j . 

(Surprise) J . (Disgust) J Rt; 

n (Fear) J <0^tf-600iti&fCOV^T, #«K^tC? 

5 9*^e.•^x.e►n«.^pp*^nfc:J atf r^x-^nfcj ^ 

;l/7 i*^e.©3iSli:#tca-:5i,^TSW«»cMfr-rSo 
CO 1 3 71 Sf^WJcli. ^m^effVT 3 It. XtS^-^ 
v-r-f v/*?— ;l/5 9*^e,-^^e.n^|g 

§j\.xi3^<E><Dmmmfstmii:.m-:3\,^xm&<omMmc<i:. 
*) IS ta^ <^)^<Dit»©^«^ A E 

[t] . ;SfecD^£Dlfi!i<D/^-^;<-^ffi^E [t] . ^ 

T^O^«B{Cfelt§^<D«»cD/^'7;<-^'«E [ t + 

CO 1 3 8} 
CSCl] 

. ' - O) 

7 2tCfeA*^nTfe?)> ^S^:5^a.-;1'7 2t±. 

■ So • 

CO.l 4 1] ^fc. fT»I)em.07-<--Fv^-y^«. f^l8 

^SS^^ErS^a. 7 1 oai:^;' (SSWA^fWn^nfc^ 

CO 1 4 2] — *ftg^-r;l/7 4t±. vmWlW!. (exer 
cise) J . rgffQ){ (affection) j . r^ftg^ (appetit 
e) J \SlU rjffSr/D (curiosity). j OSV^fc^^icUft: 4 

M^m^. igi§^P^S:mT»I^^^^':^a.-;V7 i*\e. 
Co 1 4 3] R^egtCti. *^^-f'-'b7 4t±. Til 
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-;l'6 8 7b^P.coil^l?tcS-^(,^Tfift^<Dig»3StcJ;t»» 

a^n«^-ofc^©^os)t*o^«%A I [k] . 
a^a-r^Sk I fcUT. msHWT' (2) ^^ffl^/^T 

^<0SSatCfctt^'?-O^S<<D/-?^p{ — ^'fil 1 [k+l] * 
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fill [k] hM#^^5J;-5lCbT^O§R*iO>'^^p< — 

[0 14 4] 
CSt2] 



l[k + l] = l[k] + ki'<AlW 



(z) 



CO 1 4 5] |g|il^«Rtfa:^j-fc:^vr-r^>X3 
y/-?— i» ^s^a— ;l/ 6 8 *^ p. ©ilfii^A^&'^^co/^^ ^ 

-:J?ffi<D^«AI [k] {C^iDSao^g^^K.^A> 

/.*?— ^t^^i;^3L— ;i/6 8jb^s<Da^«> rg?nj o/^^;;? 

-^fffl©^i6MAI [k] ^c:^^i3:mm^^^^^'yic 

lo.i 4 6] y^mmcommic^^^xit. ^mwijsi. 

[0 1 4 7] — 5 K;l/ • "^iT" • W-V4 0<^)ttl* 

•feW-r-r i'Xnv/^— ^j^i^A— ;l/6 8l±. H 1 He 

■¥4 KDtTKjW^x^v'ci.— ;U7 1 *^5.-^;^P.nS TM 

jij . rg^j , rqs<j xt± rh^-y^^i/y (xK— ;i/ 
IS 6 9 cD3**fS-r 5 M^iaa t ^ — ;u e i ~. e 7 

Co 1 4 8] ^bTCltx5m^«aS^^i?aL-;l/6 1—6 

^fzsi—zsn (02) tc-^^s-^^t?-— 4^it4<iS 

X.t!- j!7 2 4 (0 2 ) . 55>^ e. Hl:^-r 5 Soe^-r- ^ 
R.tfX(± raj CDL E DJc-%-^^|g»x— ^^^fi^b. 

3 2 (D/'^-^-v;!/ • h 3 ziscxsmm^mm^ 1 4 

(02) ■tr«a^^bTM*S-rS7'>^3.x-^f2 5i ~ 
2 5 n tf— * 2 4 Xt± LED teHR^^jMffl-r 

CO 1 4 91 dcOjC^fCbTO.-J^-y h^Bl ti. ^JP:/ 



Co 1 5 0] CcD.fc^^S'JSfyai'-'^AJi. D.i^-y 
(S^fS^) SSM;t;-K) . ^^mw.:^ 

^(ommmt^ m^ii. cd-rom. mo. cd- 
R. D V D) e.n^o' mmmwicii^ ^mw^ 

[0 15 1] cn^iOmzfuV^Mt. :*ffl<O^K 

±^ti. mt^xitmwimmici:.-:>xo:r-y h^m 1 tee 
30 i7^L.^mmm^ii.tf^ti>x^^o h^mi.x 

CO 1 5 2] J&fe. J:3Stfc|lfiS|CDJ^Si<D*t 

5o *IISS<iDJ^rt-t?l±x 4S*tf<Dnv-py h^SfcHb 
TfiWbfc*^ njJ?yh^Hl±. 2S^ff'iea6-pTfeJ: 

CO 1 5 3] J.:tT{c. 2^f6H^<OiSii<DSIS£©Jg^i:.bT5^ 
■rAF^Sa.-J?y higB<OPfiBteoi^TIMWr5o 016 

40 1 7{ct±. A^^nji?'^ h^M2 0 o^iniisms 
8fct±. ii,oXF5SD3j<-y h^e2 o o*^*«i-r«BBgi5 

[o 1 5 4] 01 6{c^-r*dtc. Arasn^a^-y 

2 0 0t±. 2*(DMigt!tSa52 0 1 ;&^tf±Mi:. ^» 
CO 1 5 5] ffigP2 0 1 «r3afr«-S-gllIi5t±, -g^HSisa 

-1*2 0 2 "^mmy^-J^mz o 3 -^lisso-;!/ 

50 l42 0 4i:l>5 3eiS^#UTl^So 
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[0 15 6] ^fc. ^mmt. WMii5Vf-y^$*2 O 8 

MMSiSD— -'Hftz 0 9 i:. ±fS3-ffi2 i o fc. M 
Hgi5t:-v^$ft2 1 1 h9»63-«I2 1 2 fc. #-H-Mgii 
t;-y^*a2 1 3i:. ^mMfii5ci-;i/^2 1 4 ¥gP2 

1 5i:r'«fi!c?n^o ¥35 2 1 5l±. H^fca. ?«iS(* 

gP2 1 5 0[)16miAraSa4?-y h^S2 0 OOgf^^J® 

[0 15 7] ^*$^gP^±. y^$ft2 O 5 fc. 

f*:#a— ;Hfl2 0 6i;. ^i(i:#3— W2 0 7 3 gffi 

[0 1, 5 8] s/c. T]K^«fi!c-r§#^©pgPtt> mm 

g53-«i2 1 6 )l9:l8gi5ii-y^«i2 i 7 i:. ISiagiSD 
-;l/W2 1 8 fc. )^Mti5fe:'y^«i2 1 9 S*§afi!ie 
y^fft2 2 Ofc. S-SrMHi5a-;l/W2 2 I t. SgP2 2 
2i:-e«fi!t«n5„ *B^lffl»1'T'l4. )i9:Mgi5fcr^y^lSi2 

1 7 fclSMSiti— ;l4tt2 1 8<D3^^J±, Ar^SD;3?-v h 

^«2 0 Q<Dm.mm&M^^mr^o At*<osas2 2 2 

jKt-rso i^tci^^x. ^mii. sB^mrm^fEtx 
[0159] t^±^^KS-rntf. AP^Sn y h ^« 2 

0 0^<*i:LTt±, -a-tt-T-3+7 X 2 + 3 + 6X2 = 3 

2 i aap^wr ^ c tc^&So fcfs a^x^f — r--i' v 

:><:/MRiitcDAPa^a5j<'y h^«2 0 O Tb^i^-TUt 3 2 
[0 16 0] ±3Sl>fc<fc-5=5:Ar5Ma'i<>y h^§2 0 0 

[0 16 1] 01 9.fct±. AF^SD4-^y ^^«2 0 0(D 

ptc. Ar5Sa#-y + ^g2 0 0«. t hOEffi?Jgra3S 
Lfc^^^— h 2 3.0 .2 4 0, 2,50 R/ L . 2 

6 0 R/ L i:.. :safii^--y h m<Dmmmi^^mm-r^ 

fca6<DjlJS^Jfflr*ff •5^jaiiat:- >y 2 8 o i;T?#lfigffn 

Co 1 6.2] AF5Moi}?>y h^H2 p 0±i;^(DW)mi. 
fSim:x- «y h 2 8 O J: o rmS&^icMm-^ ti?> o ^Jflii 
:3.:=.>y K2 8 0'*- CPU (Central Processing Uni 

t), ^^^vm<D^wm^=iy^-^:y h cm^v^ 
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30 

—•yh2 8 ocommm^ii. it^cpis^n^^i/^o .0 1 9 

Xt,ii^mS^^--y h 2 4 Otcific^txTt/^STb^. 
^•y h 2 3 OtcSKUTt J;i/^o sKiHi. AF^SP'-J<'y 
h^B2 0 OWc^Jffll:!— ^y hZ8 O^EfiiUT. AF^ 
^a.i<-y h^M2 0 0<D«|f*i:ti*iSa^b< itmmx^ 

JO [o 1 6 3] 01 9Jc^b/-cASSc3Ji<>y hSK2 0 o 

^lCi:-:>Xmm.^tX^o -r^t>^. ^gpjxjn-v h 2 3 O 
lci±. mMfiiss— iS2 0 2. -gMli5tf-y^2 o 3. "i-BB 
gi5a-;l/||62 0A<O^^^mMir^-^m®B—mT^=^ 

liSiSa— ;V/|i7'^^ii.x— A 4 *^iBS^nTt/^^o 

[O 1 6 4] Sfc. ^gP^->y h 2 3 Otctt. 
iFi^a^-r^fcit><DC C D (ChargeCoupled Device) i:j 

p<^*^fstt 6 nTV'>sja3!)>. M^^tcfeK-r 

IE>(D mX?>J ^ rop<j i-V>p/c:%lil6g:&fia^*HtlC 

[0 16 5] Sfc. i*f^gp:x--y h 2 4 0{C«. i*f^tf 
'y^ffi2 0 5. J^ff^a— ;l/.ffi2 p 6. i*f^3— W2 O 7 
<0=&'<r*a:S'rstme'y^W7i'^a.x— iJf As. 
#n-;V|fiT^^a.x-:Jf Ae . ^^^f^^-f^Z^'^a.x 
— A 7 *^E^?nTV>:So mrc. i$.^^=L::Ly h 2 4 
30 oicii^ CCD AfSMo:itsy h^SZ 0 0 (DmXjWMtia: 

[0 16 6] ^fc. §egP:i:=:-y+ 2 5 O R/Li±. ±98 
OLr^-y h 2 5 1 R/L t. MMliS^— -y h 2 5 2 R/L 
fcv MW^^y h 2 5 3 R/LICjfffl^J^ffc^nSAV WIS 
gjSVf-y^MS. MHIi5D-;l4ft2 O 9. ±»63-ffi2 1 
0.>fMgiii^-y^ffl2 1 1. HuB5i!3-W2 i 2. ^MM 
gi5ey^«|2 1 3. ^-tfieii5o-;l'fft2 1 4 <D&^a3K 
rrSHIBgiSe-y^flilTd'^ci.x-tSrAa. WMgiSD-;V 
40 WT'^'^^X— As. ±SS3— fftT^^:iX— 3r A 

10. mmm\^y ¥mri7=^zLX.—^ a i .» . Mussa 

aX^^Ai 3. #-g-g|giSn— ;l#47'i'^a,XT-^iA 

[0 1 6 7] ^fc. PgPrL^^y h 2 6 0 R/Lt±. AM 
.gi5rL->y h 2 6 1 R/L i:. i^-L- h 2 6 2R/L 
fc. ESiJ^-y ^ 2 6 3 R/L tciHB^{t:^n«*<< flftM 
Ii53-I42 1 6. mmfSy^y^m^ l 7. SftMSSn-;!/ 
M12 1 8. P!Miise.>y^M2 1 9. S-&Mgi5Vf>y^f42 

50 - 2 0. SMMgPP-;Wtt2 2 1 <D#^^«3S-r-i.lSIBgi5 
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X— A 1 7 . fiS:Mgi5a— ^blSy'^^j.x— ^ A I s . 
SB8a5t:';'^W7'^^a.x-^f Ai 9. SMMSise-;'^ 

WT^^aX— :5» Az o. S-tfHgiiD— ;14*7'i^^a.X 

^a.x— ^A2, A3"-«. j:o«(?su<ti. ^rm. 

hF«3tcigKL/-c^l'y<D/J>SAC1t-5p • 7i57^a 

X- x-mm-f ^^hifx'^^o 

[0 16 8] ^gprL- h 2 3 0. {m^=L—'); h 2 4 
0. ffi6gP^->y h 2 5 O.^PgP:i^-y h2 6 0:&i:<D 
#«|#|jLii-y 7>^iX-^J|gii^J?ai?a50iiJ^J 
®gi52 3 5, 2 4 5, 2 5 5 R/L, 2 6 5 R/LA^BB 
ffl^nrV^So SfC. &Pg|32 6 O R. LcDSjS*^©j5^ 
L/iA^SA^^^ai-rSg«&«»g-b>'-9-2 9 1 S.t;2 9 2 

^^«-rsi;i:t.tc. {m^=--j h 2 4 orttctt. ^ 

^^tfa'J-r^i?^-tr>'-9-2 9 3%^^bTV>So 
[0 16 9] S«fi5tig-fe>-9-2 9 1 Rtf 2 9 2{i. m?L 

[0 17 0] mmmm^z^^z 9 i&t;2 9 2<Dffi;^itc 

[0171] 3fe^J®gP2 8 1 li. =S-feV1?-2 91—29 

3 (Diiitii^m^vxmmsm^^^i- =. -j^\miEir:^ 

Cltft^T-^^o J;!?At*:WlCl±. gij^jfflia52 3 5, 2 4 
5. 2 5 5 R/L. 2 6 5 R/L(0§>^fc:)ttbTSfSW 
*»Jffli%m\ ASMn4?-yh^«2 0 0©±K. i* 

[O 17 2] AP^Sa.-}?^y h^g2 0 0©m±t?O:^ 
.SgP)M&. ZMP (ZeroMoment Point) «l 

T>K^#il|^jaiS»2 35, 2 4 5. 2 5 5 R/L, 2 
6 5 R/LtClSM-rSb ^UT. ^>^OliJfiJfflIgi52 3 

5, .2 4 5, • • -mxit. ±mS^2 S \ ti^^<D^m 

3-7^^F^^UT. &7i>f-3.x-^ A2, A3 • • 

• ^fcJ*bTlg»S>JffliM#%tB:^j-r.5o sicT'V^d rz 
MP J J:t±. :$tfct>©fSS:^3fcJ;^^-p<vK5!)^'€Di: 

[0 17 3] ^nmcii^ a:tri:^ff3l»)tc#oT^C 
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<Dmi^mtvx<DmKti. m^fj^^—^^^h t/'^^i/x 
■r-So ti^mmm(Dmmt\.x. ^mmms^t^mm^ 

p< Vh*^-b*Pi:*5i^.. •t-^t3t> rzMP 
(Zero Moment Point) J *^#i£E"^?>o 

[0 17 4] p^^s!iD.i<<y htD'^m^^um'pm'jm 
<D$mm±icmir?,mm<o^ < c <o z m p *^tTO 

«^feff*#^L-^-rv>:&if<03pM*^^5o SfCx ZMP 

(C||3lPlftg14*^iS$So ZMP<D«L^>MmcZM 
T«s Miomir Vukobratovicg "LEGGED LOCOMOTION ROB 

OTS" Qsam-fimii C^ff o ^ -y h i: AXOSj o 
wxiifiF^tt) ) {cfHfflt^nTi/^^o 

20 Co 1 7 5] — iStctt, 4S*ffJ:»? t,ta.— -ry-YF 
jao. #fT^<DZMPS^^i^3b^$^l/^o L/fcA^oT. <l 

[0 1 7 6] tU:cDJ:'9{c. ASSD5p<y F^«2 O 0 
li. &-«r©gJ^J®gP 2 3 5 . 2 4 5 . • • • mi)\ ±U 

X— :j»A2. A3 • • ' icntxm^?^mm^^tiit3 

30 F^Sci5l?'y hW2 0 0t±. g®(O^I&JcSSbTS^ 

[0 17 7] $fc. AF^SD.1-:«y hgB2 OOlcmf^ 
h 2 8 0T*{±. ±3$ Lfc.*:^ *^^^JfflI<Da 

•y h 2 8 OT'li. 0:^U*V^*^AnjiJS-fe>-9-s Z^^-fo 
40 RT>V<;-yT-';7b^S>!rm-rS/A:/«^bT^^J®g|52 8 

1 t^m^nxi^^o 

[ O 17.8] ±^J^a5 2 8 1 ±^<D=&-b: >-9-7b> P. « 

/ri^TDR AMF^om^tiBtcra^^siA-r^o^ft. ± 
*jffligP2 8 v^yxy*>e,#t)^^n5-'^>y7"'JS» 

AMrtcDBr^fiiSfclSliS-r^So D R AMtc^Slft^nfc^ 
■fe^-y-r-^'. ia®7^-^f, ^^•r-iSrRlf/^-y^';^ 
50 Mt^-^H. ±^m^2 8 1 A'COAF^Snd^-y F^H 
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2 0 0 comi'?um^'i7 omicmm^.ti^o 

[0 17 9] ^mmm2 s 1 1±. xmrn^^^y h^mz 

1 It. ±^<0^ o ic±^m^2 8 1 i 0 D R AMtOH:^ 
5o MiC. ±^Jffi)gP2 8 1 C<Dm9im^RlfD R A 

/i?-y>S«2ootc. r#st)j , r^iit)j 

CO 1 8 0.] bfcA^oT. AP^SDjJ-:<y h^«2 0 O 
fTiillT'^^o Sfc, AF^MD'1?>V hS«2 o oi±; cc 

Co 1 8 1] 

Co 1 8 2] ^^^mitcm^ti^^v h^B«> 
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^ItS! bra t>J£l/^^^^^ Jg^aa Ufc:3t=?<Of8^<D b 
Co 1 8 3] UfcA^^T. *^W»C0^^D'i^'y h^gtc 

CO 1 8 4] *%B^tce^Sa#-y h^Bt±s 

mm^T'-^fi^h bTiBH^nfcmsgw^tait^s^ti 

CO 1 8 53 b/cTb^oT. *fgH^Ji:^^ti.i<->/ h^Btc 
J;ni^. A:^b/£S^S.tftii:^-rsg^tc3tJi^iJ. 

CO 1 8 6] ^fc. *fgga{c^5:scwii^§t±. #m 

i:^#^oPgS<Db*^fcfc©*^jSBB^*^^^|g|iffl¥f» 

fcbTteM^nfc«^i2»sffliHtt¥Si:v wm^mM-m 
©a^x^ t <D3^jSH^*wi§s^ x-^ :?'^V' fc b T lait 

i:> ^m.^m^^^^xm.^-itxtz.mm.is^^m^f^^-'y 
nfcs:^ e. «i« ? n ^ m.wm k> (omMsc^^m-ms.'t 

x-:/;l'tcS-:5v^T##b. <7)M 
-Sc^<r>^A^icn\^x^=^(D bTb-fc i:fg^tc*iS-r 

. iSJ^^ttttJ b/cX^cD^g© b*^rc:t?fe ^ bT^F^ 
■ C 0 1 8 7 ] bfc A^c T. *5€H^{i:^^ 35:^|gllgBlc 
-^tsnmo^mwm. ^HOM^©»#{cJ;^A:^.S«© 

^fctb. mmM-mti.x^m-^tircm=^v^-r^m(Dm. 
CO 1 8 81 Sff. *5gB^{c<l^:S:^Sl^w±. mf§ 
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CO 1 8 9] x^tcif-ox. ^mn\zm^-sc¥mMamK 

■^^'^Xtl-r^'iimtl^^ < ^ ti fiJffitt*^lSl±-r ^ i: t 
[0 19 0] $/c. *f?B5{c^S^t*^ii75-jSl±. 

^xsiic^3v^TiSffi2nfc5:**^e.it^^n^?i^a 

^wm^^xstc^fev^T^^nfcs-g^jgjgfc 

^i&|gs?xgfc43i,^T^iii^rnfc^*<o^*iSjei:^Jt 

«tj£V^g|Stg^}g^ttabfcS:^cD^^<DbA^/c: 
T-fe^ i: bT#|gi:K#ISO^^<Db*>/ci:<0)ivff£;ia^ 
*iattbfcei5KiJfflS»Stt3lrM{«:fS1tt-«IBm^JfflfX 

[0 19 1] bfcA^-^T. *f8B^ic^^25:*^ii;7&fi: 

[0 1 9'2] Sfc. *%B^{C'(^^X^S^73J*tC<fcn 

to 1 9 3] x^tcii^ri-c. ^^nm-^^^sc^^m.ysmi'C 

intf. A:^bfcg^s.tfai:^-rs^^{i::a:ffi*SI'J. 
■tf A^A:^t- < * 0 5pjfi!i£*^ifii±-r s 1 1 «» 

[0 19 4] zifmmK^^mm-f^if'yL.it: m. 
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fg^iaiafc i o Tata 5 nfcs:^:^^ P. ^ n s 

ieit^nfc#i§s^f— >^;^^ca-:J^^T<^-^b. 

f6g {c*a a-r s t ^^fig-r ^fi^w^^fiKMS 

«^b. gfeiSl,>#|STStm«:ttabfc3S:^OfS#Ob*^ft 

io ^ieitbfc^^i2iifflgf»tcsf«{ciHift-r§fai«j8iSfc 

[0 19 5] brc*<-i?T. *ifil^tceg^^Jffli:fny-7A 

20 [G 1 9 6] $rc. ±^<Df^m:fo-^'^j^^mmmmc 

mx-mmmm^mtm^^^mt^m^^'B^mm^ 
m t \.x(Dmm^m-r -s it^^istcit b t. sf m^^^t 

[0ffi<Dffi#:*tJiW] 

[0 1] *%B^flD-«ifigflWi:bTS^-rn^y hSBO^^ 

[03] *fgW©-«!fig{?!li:bT^-rn.-j-:y h^Sfcfe 
[0 4] *^s^<o-«^0|J^;br^•rD.i-^y h^BO© 
[0 5] *%W<3D-«fiEffiJfcbT^-rn4?y h^SO*. 
[0 6] 3^%B^(^)-«fi!c0!lfcbT*-rn^-y h^««»3i 
40 [0 7] *^B^c7)-«fi!t0IJ t b T^t- D .i? h ^B*^gf • 

[08] 3|s:^?B®-«8fiKMi:bT^-rn^-y h^e<03&f 

M*l§ffl^fflSf«%SiB^-r ^ 0T'fe o 

[09] *fgB^<D-^^0lJi:bT^-rn#-y h^B*^|2 

mb/c:ss:*j?ij<Dfg^ob*>/c (K*;^) ^^^-r^ias 
[01 0] ^^lao-^^^airbT^-rD'^-y h^B<D 

50 5o 
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[0 11] :^^m(D-mm.mti.r^-to^^^y \'mm<D 

[012] *^l§0-SifigWfcUT^t-D.i^'y hmmcD 

[0 1 3] *^B^flD— P^l^lifcUT^-rPsJ^y hSSO 

[01 4] :*:f6B^cO— ^^figfi^lJtbT^-rn;)^-;/ hSB© 

[015] 3^?g0^cD— «fi!c0llfc LT^-ra.-}?-y h^B© 
fTlil^i*^-rS7ca6©4^^^^{i|^^a-r0TfeSo . 

[0 16] .:^^m<o—mfSimt uT^-rAriisa#«v K 

[017] *%B^O— bTS^-r AF5Sa4?-y h 
[0 1 8] *^W<D— ^fig^Oi: bT^-rAfflSD*-y h 
[0 1 9] :^mM<D-m&mt. CT^-rAP^Ma-l^y h 
[02 b] 02 0 (a) l±. r^^j ;grS2|!:mfiii:-r« 



55 



20 



mAmX'M><0. 02 0 (b) . ^ti^^^ ^S^mffli: 

s^-r^^0T'feSo 

1 Pvi-^y^Se. 2 P(*:gPrL- -y 3 A. 3B. 
3C. 3D 4 m^—yh. 5 R 

Sgp:a-'yh, 10 CPU. 1 1 DRAM. 12 
:7^-v>'iROM. 1 3 PC;^>— K'l'^'^J— :7x-<'X 

iHiK> 1 4 wmmm^^.. 1 5 rtsp/^x. i e a 

Vhn— ;l/S15. 17 /^-yxU. 1 S^IJSS-fei^lJ-x 1 
9 imm&-tZy^.20 C C D;^;;^'^. 2 1 

2 2 mm-tZyV. 2 3 V^i'. 2 4 Xtf 
— j&s 2 5i~25n Z^'^ii— 261—26 
„ ^-rVi^a 2'7i~2 7n /n:?". 2 8 

^'J*— 10 0 H^S^ggpgP. 1 1 O J«SW 

ssp. 1 1 1 misms'Jt^— ::^;K 12 0 m^mm^. 
1 2 1 ^^mmm^m. 122 ss^tt*;!/, 1 2 3 
mm=er?v. 1 2 4 ^sm^vm. 1 3 0 a^^j^gg 
gp, 14 0 1 4 1 

15 0 fg^W^^^gP. 15 1 M 

mm^mitr—y^v. .152 ^t^K^^^T— 1 5 

3 . ^^n^'r—yjW 200 AHSn:a?'y hS« 
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